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Abstract of JP20031 39405 

PROBLEM TO BE SOLVED: To effectively 
prevent freezing of pipes and return pipes of 
every functional part of a storage-type hot water 
supply system when the ambient temperature is 
low and to eliminate the sneak of cold water into 
the hot water tank during hot water tapping or 
supplying. 

SOLUTION: In a heat pump-type hot water 
supply system, since a bypass pipe 35 is closed 
or opened by a 3-way valve 8, water with its 
temperature elevated flows in an outward pipe 32 
and a return pipe 33, for instance, when the valve 
8 switches the channel from a hot water 
circulating channel 4 to a 2nd hot water 
circulating channel 24 and a pump 7 is started for 
circulation. In this way, pipes are prevented from 
freezing while heating is not under way or before 
the start of a defrosting operation. Water 
temperature may be prevented from lowering in a 
hot water storage tank 9, in addition, because no 
water in the channel 4 sneaks into the tank 9 for 
the entry of cold water into the upper part of the 
tank 9, thanks to the pressure difference in the 
tank 9, when the user opens the water supply 
valve when heating is not on for the supply of 
water to a bath tab, a kitchen, or a toilet. 
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v^-cfflW-ift^-rSo ;;t-, ia2i4*&7K^v7 p ci3i^ 
[0031] K^co^asytii^w^sic-tn^ss 



B § tifcfijg y * 3 y * tcttisffi y * 3 y \c X 9 ft # ± 
tfWB©M*ft*J»***l5i:, H*#8t±m^«iJ»33. 
y h 1 0©M»flr#SrS»fc, fflTK^SlUK (fiWBO. 
*«*!!!&) 4 £ t - h tfyf&KWM 3 l -ttfiff 3 
2^<D^lja*«SSK2 3{c§JD#K.5. t- 
htflO'a.s.y h lflJ-Ctt, m^SiJ»3=. y H0« 
««f^ltT3y/U5/f5, mM$M%t#\ 1, *& 
7K^V7 > 7i3j:o'7r^i 4©jllBri5Mi&$ix?>„ -fa 
i, 3V7 p wy-y-5<of^S)icj;ort-h*fvyf-'i'^ 

fc J: 0 1 2 OtggS-CKfc&ft 
fcftttEHt. *-^«1?ftSftS86^(OSlE«22«|^2 1 
F*9fc«AU *&^fflfi^§§2 2rt5rS«fti-S?IL7Ktf! ! 
SJ*Lfc*fc, 1 1 fc-OBBLTfiffl • i& 

mtftv, 2\cxMmL±n.x<o'm^ 

'fift V > 3 y-f v y f" 5 — M So 

[0 0 3 2] £©i§\ m*«^lHlK4(C*5V'«Tli, tf 
WtW 9 ©TSP©?a7Kii5iji&7K^>'7' 7 ©f^«l(C «fc 0 , tK- 
««^«» 6 * rott&AJf&jMI 2 2 rtK 8tA b, S 

Efll©^Ji i: <t -or 6 5~9 o'csaic^a 

Si 2 2-Cfe*$ixfc!«5IB.<0»*tt, ^Baf 3 3, B?i§» 

^sjffii33 y n o omwrn^zzv a t , fi**ssia 

88 4 (4/^/^^1=3 5^ttgBf 3 2©»2?a*tt^S 
K2 4-M5H5. 

[0033] ts^ecp°p©««si«±sij«, o* 

let 3 2^«iSt3 3^©ie«=)«ISISS±SiJ»f4, tf»* 
?aS-tr^-y-4 1 ifcttftaUMHrJ/IM 2T*1tW5tv5 

x«3~4'C) £lTt*5i:Mfe5tt5o r©i#, H 
*#8©ii««»4*7 (OFF) -?*)•?. fi^tfSlH] 

»4r±A<^y<^E*3 s^aeat 3 2<n%zm,imm&. 

%2 4©**t?fe"9, if&*^>7 ,, 7©iltelCior^ll 
[0 0 3 4] ftT> ^S*ffl*-fe^-y-4 l*fcttfl.$U& 

^-fey-y-4 2-c^w5H5«»*aft*fctt^jaa*s 

^fe^fcibHfc^ffl («!l^«3~4 , t) £JlTt*ofc 

^•C, 0 2©^^ A^-^-HJi^UfcJ;?!-, 
W3.3.y h l OOWflPflHS-KTl&^jK^TttjWBSrWI 
iH(c4!9, aiE-ff3 2rt©^»7Kl4, tK-^ 
6 *fO»»AM2fiEft» 2 2 -»^BBl : 3 3 -/< 
-f^Eflf3 5-^ffitf3 2Sr«aM-5. 
[0 0 3 5] CCf, &7k#>y7 (DmmZfflithLXfr 

fflfi^l^2 2-©f|Rl:W*&) tM*&i-S4-CO«)e^ 

ID («*tf2~5»IWSft) A©F5i±, 

■y-4 llC4t>tf#7k©fiStfctti©^-HTV\ S^BffflA 



~2 C C) BUTth^tcbs nfrVm^-y M 014a 

H«ttrWiPU avT'uyHJ-soaPiasBittSnT* 
-»«E««J«Hl6«f©|&»ffljRaEiMl2 2-f4&ft©tt 
*&#BB*&Siia. rokt. 6 -e(4ii5 

2 0~6 0 t CS«t-C#fiU, £2&MHRSft2 4£ 

ttBtiJh. o* 9fcE*3 2^«E^3 3^©Ef 

[0036] vim i -e$fem<**i5«»* 

tt*Jt«*M («*.«2~5£|B!8rt) BSrSiiLfctr 

»S# 1 1 ^»?{B*§-££ 9 , t - h # vyiM" * /w 3 
(7k-^fi^S6 4 J »*&«ffl^mSl2 2- 

©f*©t&&) 7 ©»£ 

1-5. :©t, ££*m («*.tfs oftmmt) Dcom 

«»Bik«l»H:*T-*-5. 

[00 3 7] [mi £tt»tt®3bS] «±© J: 5 K, c 
©*&$*&«£ £5 4 5 fcIHa Ufc»Sr»8Mf 9 Kfflfrt 
t. »«t©«*. BErt#K^fc«>» iiffi-(DR2 2^-Srft 

^TI4, <*f/<;*B*3 5 © 58 K£H;tr# 8 (£ 4 -oXf? 
*5±5fcUTV*50>-C, = ##8lc.fc9m*IMllSH8 
4 £3? 2 ?fi*flf ^&8§ 2 4 IC§J 9 #;t-C j&TK* 7 © 
WifcM&LT*ata©*»«rfTofc»C. ff?»*9© 
±^&4T/fl11§1iEt3 4^©«S* (»*) ©0 9 a 
**BJh1-* JLoJtm«9©T»J:9fc- 
h^^7*«S*E'B ! 3 l£iICT©a7k©38^ttiL£BSit 

[0 0 3 8] ±rf*E©*.li:<l>fc:ttffl#** 

If»«9fi©gJEK4oT®7Mfgt[H]&4 
«f 0*^»8Mf 9 rtfclS 9 ii^fff&H 9 ©±«|WftfcV> 
TK^A 9 iitf r t f4# < , RHftff 9 f*3©?fl7K©ffla*5{6 
T-fSri ^KitftSo Ufc**oT\ *Hlfi^ffi©t 

attirttftsijiaMf 9 fc 6 ©&i&ffl» 

2 2 £ 3 2 ^«Ef 3 3 ^©tt«SB 



©tf^ttf 9 -©ft*©© 9 a*«r«*KBSihi-* 
[0 0 3 9] *H»^«S©t-b^>7 , *«&^ 

4*5, H*#8«S^S!lffila=s/ h 1 0<D«HMI**£ 
ltr> a*«SISIK (ffmfflfiTMfStlUSS) 4«rfc-h 
aKv^ie*Et 3 1 -set 3 2 1 m^'ifSiBSS 
2 3 ic-goQ £ 0 KLfcas, W#±ifS<eBRtt«. 
»fSi*IB!WSiaufc*K:«9»ifCt>Av\ ::©$§£•(£ 
(4. ±(f ^^©^TK^ff^lf 9 K A 9 iMf r £ 4 
9 [*9©fligt7K?ag (fiTKtflS) ©<6T£BSlt-? 

[0040] tm2M1&Bm 03tt*»^©»2*lft 
^^L,fct©f, if&*sK^7'©ai*G^ffi, 

©&J§ffl&£&S§^©!?&S{«& ( t - h #y 

[0041] t-htf^mzm® i-^ta) ©Kg 

(cS^J^^s/ M 014, 3yyu7t5« m^SB 
©*&»ffif»£&S2 2~SS&i;£{ft*&U 16itS)5CO 

f- 5 ©etfflp i 9 6tffl SixSetfflSrJtti&g&tfcW-tsiifc 
a* (t?!ii«4 otss) cen±i*5*\ s^^pra 

0 4 9 7 ^filfPfi f-SrS 9 7 

ll$*5Ci:i-4or, *at**j&aji-r5r&4<$»* 

[0 04 2] m 3 HffiJKffi] HI 4 (4*^?^©B 3 
^/K03«B««) , H2M7K^SiSBSF*9©«S7K 

sa©it#, etu»ilEa«o«»*fl%Lfc^-f A^-t- 
[0043] xmrnrmx-te. ^»*-*«t««ESHB6 

f©«&»fflB2!Sm»2 2^**«i(i& (fc-h^V^ 
^/U3©iHS) -fsatrK. «CI«R| («x.(42~55> 
Ffle*) F©ffi, *&*^V7'7S:S!«iS-tirSr.tlc:j; 
9, «at*jaS-fe>-f-4 1 KTliJI*jaaS:jE*tttliJ 
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toAiV&<o&m&t:n*mHa-=Ly k i o (c-cwsfr-r 

* r £ 3. ~©££, =iV7°u-yf-54f©t-h 
[0044] 4 SUfiJgffi] B 5 I*#380J3cdS& 4 HJS 
[0 0 4 51 fci\ 01*S±U5E5tS<3VTI»SISte 

&£* 3 2l*|CDfli£7k (ffl*) *sW«fi-6^1IBtt**> 

*§rff^[HlS5)g« (WTfiff«[elSc!l5:Bi:S5) T»Bf*i* 
MA*saiir6*"C»ini3BEi-5rt-e, S&2ia*fli« 

2 ia*«gtgg& 2 4 rtOfiW*©*l#*T UfcNf^ 
T?, £tf^6N:S^e>att0l$S2££?I9 8*. 
So ft*s, ^©Baf»*SKJtM«f, '>ft< £*>*£** 

4rt-efflSRS*5W^Tt>SV^. 

[0 0 4 6] ®&mmfrt>mm<ow% ±i?w& 

#3^(4, Sf®9MB©B|. »li&7K*a*&K2 3«0 

9#x.-f, »2ta*«»SK2 4ro**t ur*s<„ r. 
Sfcft, »*»*jif»*ff*5rt*»-c#«. ft*, r 

©=##8 Hl8(C^Lfc^ 
[0 0 4 7] We, BllC^V'TjmMfB*, t-h 

^W*5Sai-f5*-e<OKI x H## 8 
ior»ia*fll«BS2 3K«9#*.*rt-C, S&2 
*I*fliSa&g§ 2 4 «r«SIW 5 r. £ fc J: 9 #?a t 1t%m. 
**rfc-h#^:7|fcjcl»3 1, Jfi'&«f9:J3J;tfJf5'gMf 
Bf 3 4 J: 5 mi-*, ctu^i?, ttEf 

3 2*>4.U ! &E ( i3 3«»tt?*<, t- hsKvyjffrjcE 

1 3 1 *j x mmm®M 3 4 ©acgiss.it ttr* 5 c t * 

■C*6. ft*, rwtf&ltEl, H-h^T^^Et 
[0 04 8] CM 5 HJg^fi] B 6 ft^ LEI 8 14*36^ 



±(«HEffJh«t«©i!« ! aWtl»Jtl|iWP*i6S:*Ufc7n- 

Ufc^-f Af-r- hT?fo*, 
[0 0 4 9] ii»»t±lf»E<Df?Jtf K, @T^W0J«l 
^^y^KAS^ B6*J;U!B7(OSiJffli^-f-y^ 

ffltti-s. $fci\ ^taft-fe^4 2»ctoT«ii±j$n 

W$ixS^a*fflS («StK®) /jsgf^ia* (^^Ii3 
t) WTTffcSi^iflSi-a (Xfy7"Sl) „ c 

***tt&ih1M#P«:*TU B6daJ:tfBI7©W»A'-^ 

[0 0 5 0] ^fy/SlCMWYESC 

#g\ *ftfc*>, *HWME*^*4 2KJ:o-c*UJ*ii 
*^Mas*fc(4^7Ka«-fe>-f-4 liaotftaj 
*ts«ai*aov>i'*t*»*t9f3ea*KT"e*ofcii^ic 

14, £8213 2, «Ef3 3 0Se©^iltt«Sfc5fc 
ft, ^fy/S 2£iT©Ba i f«igl55±SiJ«^B|^$tl 

s« -ttr, ®ttS7K?a^msrtTft5. i-ftb*., see 

*ttftJblM*i<OHttl*£. 3V^Wy*5oaE*fltit 
i"5t*K, «7k*v^7*0fSISHIg»C-C3aEi-5 
Uf^S2) . &tc, EffftlSB&JhffilfPfrHteL-C 

a^gf^rac^giiur^S/a^^j^i-s (*r 
s 3 uTnmw&mzm'o 

[0 0 5 1 ] 77 1 5'7'S 3©W)IS*i 5 YES«) 

tas-t^f-4 i fcioT«si*o*fi*asriftUi-5. 

*bT, =>-7-L-yf-5C0SteSr^ihi-Si:*(c, 
^V7 p 7^gffSlHl$smc-ca^i-S (^^S4) „ 

g^No©^^, ^7 i 2'^s4^T(7?$ij»*aa^ 

HOiSi". 

[0 0 5 2] •y7'S5©||£ef]JiYESffl 
14, fiff^^P^ D dSSifii" 5 * X-<Dffl ttj L fc® 

{s^aasj^Si&g&T-cfcsa^a^J^i-s (^t 1 ^ 

1 ScOCDfeSOSQiSSr^fft?. ^fy^S 7<D¥U 
*I|S**YES©»#KH:» ©flW^IWSrfi 1 * 5 . i" 
ftb*>, *>7l'iy-r5Zffifemm&D-?m&tZ}:& 
(C, »*>KV^7*r0f3eiHlteRE-ejaKL» m2JE*M 
SSS&2 4rttf>tf|gl7k£#Mai-5 Ut^/S9) . ft: 

(c, o^a^asrHjjt&ur^feBifje^iaiE^giiuT 

±fc±#Lfc*»5*»«rW*1-* (^ryT'SlO) . r 
<D*J^*i45NO<D#-a-(CI4, Xfy/S9«T©6J» 
*aa5rlft!5 3Si-. 
[0 0 5 3] *fc, ^fy/S 1 OO^iem^YES 



-9- 



6fcE-CiMEU lrtKhMMlBltUsJ: 

mis^a©**)— ft&Eis (^f>^s id. scic, 

«hMMI«tBI»U"r*»6BfJEimiF!9«ailUTV^8«» 
ff*»SrWJM"S (*7y7S l 2) . £©*|j£IS*asN 
0©Stefcfi» X^y^S 1 l«T©IW»»a«:*t>iK 
1-« 

[0 0 5 4] Sfc, *T y7*S 1 2 ©«£*&£# Y E S 

«0(K*E-Cj»Ki-*. *Lt, »SItyf4 1 

3) „ fcK, ©affi*m«lttlSrM*&L-C*»foBfjei*|lllG 

r©¥l|!©|**;&*NO©i&£-l;:{4, ^?y/S 1 3 .KIT© 

[0 0 5 5] ftfc, ®»ll«rff*5. 
a, **i&*©*;h,*ft©tfc^»©ifl£fcJ:9;!fttti$ 
rfl ©f^w) H&ftjfc-ra (^f^s 1 5) . k 

fc, 3>'7 , 'u-yf-5©jlte^ih-f-5i:*lc > jfczkxKy 

SI 6) . Z<om&&%ifiNOO®&ia* % X7y-f$ 
1 5jaT<0fffl»*&«£*l9iIU ^y^S16 
«>*U3(at*«YESO«*KH:, »ft±tf»EfM:«t»© 
BtfttftKMkMflfcltTU B6*J.fctfH7©»g»A~- 

7y*mtz vjf-y-tz) . 

[0 0 5 6] LfcriSoT, #3S;Sfi^flB©t- htfyT'S; 
*S#^S4, iI3r©$#±tf5fi|l5f?lt<f>tc > ^*a*-fev 

ftsi&smss 6 ntMBH&mm 22 1 %%;&G.m<g 3 

2^affif 3 3*©tt«Btf©*»©*TIBtt;4**>3fc 

E*3 2 J WKE*3 3*©a*E*©W»KJt, *5<fctf 

[0 0 5 7] [S 6 mMBmi H 9 fcV* LBB 1 2 (4#?g 
W©S5 6SE»g«IS:*Ufct>©-C, E9*3iOTl 0(4 
»*±tf iStefflh^WEtif «BSltSiJ#P;fr)££^ 
o-^-ht, HI 1 l4S&t±»f®EffHfc1>©E < £« 

H 6*5 £U<II 7 ©WJ^I/w-^^ t l^-toSII4^#-§-$rft 

[0 0 5 8] H 9 ©ftsW/W— 7XDX7 y/S 5©¥US 
g*#YE S©4&£Kf4, ^SMtyt4 2faoT 
«lfflSn5^ifiS*S3f^Sa («*.«- 1 51C) 



©$§£-tctt, ^ry/S 1 3©©g{S7K?a^W©Ma?r 

[0 0 5 9] ^fy^S6ffl|lJ!t8ti!YES«) 
S£\ fcSV^fy^S 7©*«&Br*aSYES©#& 

tett, ®siug$i#i 1 ©wwes:**-*- a. roit, 

««*©&£ («S*?flS) *#J1U 01 2<D<®&m 

tc^-rt^ D 9 1 1 ©§s«£ft 

(^fs'7'S8) . ^C, ^fy^S9«®il 

t Btf ft *SKit i: ©WW**?***!* i fc $. 
[0 0 6 0] LfcASoT. **16)gji©t-hJKV7'«; 
£8#f4, ii^©»t±{fSte^±^ic:, ^ftjaa-tv 

d-4 2 tc ±oT«a$ix«*ftia«*fctt«aMciaft-fc 
^4 itcio-c«misn5ffiist*aa «tg*?a) © 

6 ©fc»fflffc£&S§ 22t £*§£aGt 3 

2*8HM t 3 3^©aaEt©aie©wtEttA5fe5fc 

», Jt»©Btf*lltoitM»fc&fH-5. 

[0061] ua>u ^jaa^gf^jaa cmcf- 1 

5t) £1T©B#IC(4, <3)«**#aSrff*ofc*©®» 

fct- h^^^*&^n©«tigi! D n q ©^H^?as^ 
«*?PAt*sa**"efiTi-*»r«tt^*>*. r©t 

- h^>^^^©^ffilH5p 0 B ©ffi?affi^^E5JhtE 

wnasKih t (oummttpsim t as. 

[0 0 6 2] [$7?t;liraffi] Bl 3fi*«H©£7$ 
*ftjE©*t&, t- YXvfV-'f 9A> (H/P) ©S$c« 
[0 0 6 3] CLw-C. H1*5J;U!111 3tcS<Jv>T^*: 

««« 9 ©^s» # ±tf ae^T^, t - h u< 
^^©^fiSEtftsi 2rt©?&sisatt±#u -©iic 

«SS±«l»K»tT-Cti'K, ttEf 3 2*3iU<«Ef 3 

s^roamEff©^©^^^*^,, r©/c*. mi. 

aSir^iJ-4 2 IC J;-DT^ffl$^5^aa©«IESrtT 

*±«WK*T«©^*aa**|]E©it»4rHl 3|c^ 
■To **J, Ma«tyt4 2lt («*tf2S««l 
2©2S««fcK*Ktl©±««*fcJ4T*«) teR 

a«»ssjM»aaffl©7Tvi 4©»ei»k 

[0 0 6 4] ::■(!, ^faai4, ii#©^t±(fii^ 
«p©7rvi 4©ate^(^»L.fct©a s , x©^^ta 

r©^^a*MiEI4ffl^©»#±lfiiC 

f (0i 3^©ii^»t±rf a, b) ©^as©w 
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^$£&Sgl 2W;&3&£&ftLTL*5fc* x fl-^mg 

fi»#±lfate^T^O0f^P<I (0iJx«2BtPfl) £ 
ft&fiSMEE^i: LTii:tft#±lf a . b 

[0 0 6 5] [tto£ffi«ffi] **Ki^«i-Cii, as*. 
= y hi LTB5JMag©ffiV>C0 2 Sr&iRi-fSt-h 

fcft<, *^i LTtf 5tt'<— #\ 

«ftt-#t)s©«ail»Sr4efflLrtAv^ ft*, 

s»£*i§ 2 2 &m±-rz> 

[01] fc- hiK^^SSOS/^f AM*^ Lfc 

[H2] «**>^©a(E««i, *-»iieRSJiMi'»'© 

[0 3] l&atf^roWBRa, *-»«E»S«»»f © 
[114] »*#v^©»E*tlB, *-»«HISSE»«f» 

<f A*+-h-C*>$ (B4*i£^*§) . 
[0 6] ft* ±if3ie^it I f | (OiH l f^E5itSiJffli^ffi^ 

[0 7] »*±Wj»igfltJh«f©Et8|oeKJt«»^ifeS: 

[08] »*±tf»Ef?Jk + ©IBtf*gKJt«»#ifc«: 



[0 9] ft*±H , aME»Jh«foEB ! *tel5ihW#P*jifeSr 

[0io] m%±irrigm&jt>t><D8.<§&[m&}±mmi3& 
[011] m^±ifmmw±^(Dni<sm^p:±mmum 
[012] ftft*afc*i-&Mm*N**9Lfc*ttH 
[013] ±*»*±»f*T«©«-aja«ifi]E«)«», 

t-h^^-f^/p (H/P) ©WBR««:jj*Lfc* 

[ft^OlftK] 

1 t-Vtfv73.-y V 

2 »Wt«yh 

3 t- htfVT'iM' ^ 

4 fi*flig[Hjg§ 

5 ay^Uyf 

6 *-ft8&fi£&£ (JRUM*) 

7 

8 H7?# (&SS«##©) 

9 taut 

1 0 if«pas> h mmmmm.) 

1 1 m^s»3i # 
1 2 

14 7r v 

2 1 iSffiffiiJ{&£&S§ 

2 2 mm 

2 3 Ml fi7K*t«&iS 

24 m2m*.mm&® 

2 5 f&*ga<ff 

31 t-h#yyi&*& i g 

3 2 set <tt«e» 
3 3 set (&ue*) 
34 jff^wet 

3 5 /W^Etf 

4 1 tffg|S*fi&-fcv?- (#^7K?flS^tH#©) 
4 2 ftftaft-tv? (*MA4fctt*JR) 

43 Btm»«ia«-fevf- (»«a«*w#a) 
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